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ABSTRACT : PROBLEM TO BE SOLVED: To provide a low-priced semiconductor device having low 
thermal resistance and a crackless semiconductor chip. 

SOLUTION: The heat of a semiconductor chip is dissipated by forming a thermal via part 
23 on the part where the semiconductor chip 28 of a ceramic substrate 20 is mounted. At 
least the upper part of the hole 21 of the thermal via part is formed' in such a manner that it 
becomes shallower as going to outward in radial direction, and the thermal expansion 
coefficient on the surface in the boundary part between the ceramic substrate and the 
thermal via part is made almost continuous, or a stress alleviating layer is provided directly 
under the semiconductor chip. 

COPYRIGHT: (C)1998,JPO 



QN5IW.ID -,.IP 410335S21A AJ > 



") 



M)u*mmr? <j h) 02) & §§ ^ & (a) (iDttmuaamiH 

#1^10-335521 

*13)&M 9. .:• V*fil0*(1998) 12/1 18 B 



(51) IntCl.' miRf} Fl 

HO 1L 23/12 HO 1L 23/12 J 

23/36 23/36 C 



M*BWft5 OL (£ 6 JO 



(21)fcfJH£9 


ftS5¥9- 138656 


C71)HI«A- 


000006013 










(22)H1«SB 


¥f£9^(1997) 5;j28H 










(72) 










jfcSCtP^ftfflKjtLro^-TS 2S3^ E 






































(72)»#£ 










ft*»|lfS*i\K3Tgl3#21^ 














(74)ftgA 


*«±.-#oj at wis) 











(54) *3»^KK 



(57) [Eft] 

[ Mi* T-H J -t y z. ■■> 9 Xfflg (20),c^a?ft-/- y r (2 
8>«}C8i«(4tc{i^-v;Pt*7a!.(23)*»lfiLTG--tSI|fc 

< t t ±«£f«riaw>fltf£fc4 Kfigo TfS< £4 J: 3 
*\ Xli-'|iWH!^-yrwiIir»CiCAttft«(33)«:Elt 




I 



) 



1 

[fs^ii 1 1 -t ? = ••/ ? xmipvytt < t i> &mzR 
&mwmtoiB®.-?z>t t lie. riga 

.l-.E-t 5 5*? zS^)ft¥»:+ 7 75rffi»t*& Si (4 
-i < m Sr })•» S * « *yc)j NS^SPSr »i£ L T & 

i mm 2 1 Jb3e*<s«*^ ■■/ r . &fc t jKn 

KURIL t x 'J -a v T-W*J: 9*£ Wb^t-ftfr^ft? 
fiWJtE¥SStt* •vT^.WiSJTSSri&Sj. I. Wfl 1 Hit 

utmi) *yi-,?z m<r&%'*< 

&m®m*: Bt&f l, tk lie. VTfrfSfll 
U ^Ii?*f'v rfcE»fflJ*RIS]Bi: **S8lTfc* 

±j£t r? 5 •/ 9 X JSR^WHcf- v r£ ante 
X ±.&*lK1*<h x 7V)» £ g-t- 7/1 t'7 

fSfcffU'OjiJe-fc-? $ -/?AgKfc?--?/H:*7fflfc 

c')r B 1^^'i n rSii(i!:^(t4aSi^.l^fi^(c J: iioTJ itt 
ft -r * Z) 1 «1iJJB a^gh $ *i t ^ * .: * £ ttffl 1 1 * # 

[0001] 
(0002] 

r'jr 1 OKFETf-'/T* (Wf^y7) 1 1 

l. wn«:UI«I»l?8tfKl 2K-J-K1 3 5rtflT*S 

> 7 ffl 7 -f > 1 4 lz*m 1 5 t18£ L MS** -«WtC 

tti ^ fi -r i. \ 7, 



2 ) ttSfl-T 10-335521 

2 

T. t-l^>7ff]7 < y l 'itffifflLC'V^fliaA { tSS 
lfivCv»S. LA'L. %*(iJ7IR!s]ft£t[n 2(C7>1 -5 

t-h^7ffl7.<>i4$-fflvW«*)iif£ 
ffl 1 6 w t Ji-C * * v ^fc v >3 PI)a* { * -> . 
[0 004 ] *Wtf3RfcL-T. Bfc7/U5-«7A£IS 
* . **fci#tt-fc 7 5 7 xWk $• fflv d t #fg* $ 

io miWMmwmimK 

(0005] it:. 1$fflW6 - 1 349 1 *&ffiT»ift 
ft £ -|-}K- fir ') . ^ ■< i < v K ifi te<T> 5 - 2 0 % Z 
,*i S flfft wtttt-t - v/U h' 7 $■ r -f / f v K S tK *■ 
it t X TJj t-hyy?CiS< Kmmt& 5 iiT ^ S . 
$ ^d. <#B3T -8 - 9 7 3 3 6 S&WTl £»«9-fr--7 
;u h'7fc i Gfilg 5- L T .h* * * ■•> Tfr (■> J5c*-f * 

s fit <- »*. 

[0000 ] 

20 55 /7X^.b-t-7/l.-t'7$-}Bfi£i-i?t;J6^gv?) 

iiSt-hx>'7(cfg^-4^-v;Ut'7(-li^i$^f- 
•y Tf) A-#fflf«W 7 0 KfeUfl*nfitfW£!BT* 1. 1 
btfbfr^tz. -C-O^rt. (34.Ri^05Cip$n.iJ; a 
(C , 7'U $ -h-fe ;;■/? X^K 2 0 + ~, T 2 8 

30 [0007] ED*). 7/1^5+^7 S-y^^StR2 0Wd 

fE«tt^)lte«^-^ h 2 2fiW&Zh. titi&ZhXV- 
-7H t'Ttft 2 3 >WBi£$ii-C . ^ ^ . r iv Stt5 

«llflSJBhft«2 4 . 2 5. 26. 2 71fim\tz£ 0^1* 
CCl-C'. .24liV-X5effi. 2 5(i/-h 
WSi. 2 6liHU-f > lffi. 27l±Kdd'^ffi-C. 
0^^mii^i^ic^OJ|:^^cJ(M$^l-C■^^^) J ttz. 7)Vl-Y*z 
5 5 •/^AJSK2 0tf)-t--?/Uf7!W2 3<7)ig±t:(iF 
•10 F. T * y 7 2 8 # A u St-ffl 2 9 f ^-f ;K> K S h . * 

» 3 1 x-riv $ t-t 5 = 7^ xmts. 2 o tcomzmm 

^S24. 25. 26. 27fClitt$Ji-Cv»*. 
[0 008] t*»L. ^--T/Ut'TS? 
2 3t7^5-7-t55 7^^S«20kwra<0*Sff*a 
i T F E T-f -y 7" 2 8 *<Xia $ ix 4 fc . ^ - '■iiV t'Tdf 
2 3<?>m&1g,Un 2 2 1 ri\, ;H-;S / 7 *m 2 
0 b 1 "C F F. T -f 7 7' 2 8«0*5 

ff±^»efc**fcffi7WfefflU 05^$h.6 J: 'J 
;•• =i 1 v>.<a/X-i»- z. i- 1. \ B»i»6>.{«yw.-a<i: i 



3 

10 0 0 9] *JMflli. *'rt»4|8]ffl£(=li*. JSffiKA* 
COO 1 0] 

miRmziB&i-htbUz. -f-Mk+ vrmtii 
i . t-yy't mwmm t $• l t * * 

•»r$>ffittt'\*a{4t:Ji*i»(*f-vr«i!i*iBfll*)7 
w/iiumwM $ fit ±12*1*** -y s-»jfet 

(ooiij *3feiKw»taw.i oji*j«5r< t t±«*«fa 

Mj^Wfrlcfr * (c ft -> t a < "fir 6 i o fcJBtt*)?- v 
At'TffiSrKitiji^tLfeincfti. ziUzi*). * 
7 * fc i: Lie. "t-v/U 

t (it- < . hbio* 7 s -v ? ^a«*»^iiiiai«LJt* 

C 0 0 l 2 ] -t 7 S - y ?*£«<OWttitt£|lRjg$hfr 

Kifii A» o gff i&wJMicjS: 4 fi! -> T a < 4 J: 3 *Kffl 
rsjwj* +*^SA-|ij««. : ;;t:*:6 figp t »< 4* J: 5 & 

i o o 1 3 ] <t—7>vKTmk$ a\tmmmzm 
+ ■■' rnfiumwm o %&± 1 1 4 1 1 *<ai 1 

to 0 1 4 ] s*. v-viut'rtiw&mwm&VU* 

X\ > {jtt&Mlih\i>W'AHlz%Z>\.z%t'>X 



( 3 ) 1*ffl s K- 1 0-3 3 5 52 1 

4 

10015] i^. ±IST-li^--7^fr/»<o^|fl|jii 
&Vi £ I* t & C fc t J: o T -t-i* I* f- -y r^flyj ft. |. 
(c*f££L;C v »4A\ -fi**^ y roTUBtciC^aft/Bt 

mizmhssm&s. (=aia l t -t-w » * y 7-c ftm t 

C 0 0 1 6 ] P4)*>. *^Bn^(#.|.^«MvgiH| j . -t ? = 

•x?^iKi0'>'5:< t imizimmmm-tb t 
10 mm> iVMixteibzmtosiimzti^x . us-t 5 

T ± u ? e*<i H«7- ••/ 4 - f r » A«« 

h£ $ ii 4 • • >!/ . JbE-fc 5 S ••/ 7 x W - ''iv t' r 
»<0J:.tcli hE*!IHff-y7 , ^Alrii«J: *; t^SC'iB 
M5r frL*»p IJe* 7 5 y ? ^ - v/U t'7»k 

nftnmtmizm 1 mn&m&mz ± % %k * a 

[0017] *80tt^ffii<7) 1 oli tWI*-/- y 7V)7ffl 
• C 0 o l 8 ] Jt*afn«wWKii-e-<7)ji;^afnHffi^ w 

30 m-i±.x\ m*«tjtHnT^ifi<. w 
itfx ^ v < xmz&mx-b z> . znzji&tami i « 

C 0 0 1 9 ] 

mtm% i. mi m/® 2 \t^wnmu l <- ^twB 

40 ,i-/KH/Pty'.i-;l ) tcSSffllfcffll'Cfc*. 
fc^T. 5 i'-t 7 i y 'J ZKM 2 0 izlt F E T-f •/ 
7* (^WHcf-^T) 2 80«tt-f^>»(atFETf--y 
7*2 8»®«tCffli6-f*Aai^2 l* { Aft^>ft. ifot 
2 l«.hS{ig*|SiO^(;r;*6CK->-C«<^4J: 3 

[0020]:?)rt2l WJKfflnHffi{i»ffifa«ttJ:. F 
FT-/- /7-2 8JD I feWEfSi7)7 0%UJ;(C. yt2 
MWwiBi«liFETf--y 7*2 S^^tTiSi^J: 0 < 



5 

&l£?ri. FET*? V 2 8 W»£ ■rrt't' 
T$2 3#ffilS*fl.T^S. 

[00 2 1 ] 7;l-itt7; y?.*a£2 0O3lifi£tf 

'1 . y- MEHi 2 5 . KM ySgKi 2 6 &tfgifi^fi; 2 
7 #8f£$iT.T v 1 5> . r/l-S -f -fc -5 = -y 2 0<7) 

V - -7 ;l- t'7 S 2 3 lUi F E Tf- y 7* 2 8 *«ttH $ il 
tAu S-tffl 2 9 T'*'4 ;K> k 5 h. F E Tf- -y 7" 2 8 
t7H $f-t 5 $ •/? X&&20 ±<7) .fr«ffi2 4. 2 

{00 2 2] F E Tf- •/ T 2 8 A'ttR-f ilL . 
t'Tffi 2 3 t T;t $ +-t 7 § ?.Xg|g2 OOft&CT' 
4 tf> KSfUrifl*-. tr--7/Ut'rM2 3 
H 2 2 fc T >U $ V -t y 5 ••/ ? *«*MBWBJa*>£{ i|& 3 
FF.Tf-yr2 3*>*JW.h<0«ttfc:(«|o 
?H 0 iCfltfillb 0. 0 5 CD J: 3 (c ? 7 •■/ 7 3 1 tf?fc<kt 

[00 23] ;/it« I. *jWI^JBri±-t--7;uk' 
r *f, 2 3 ^aiSii ffift £ r-M- is 3 2 tclgfig. I T v> I 
?)X\ tf--7/H:'7«2 3fJ*ffi^W«{i'l'ife«(*'A>« 
frH(filA'0(It''l^<. 7/U5+-b?5 -y**»S2 0 
fc«i»Iii«U.: I J:K 
ftd-* 3 < . F E Tf-y7* 2 8fc:li«*tf>J: 

[00 24] r;i ••/ 2 0O/5*$r 

0. 0 3 5mm. *t--?/l -t'TSt 2 3?>&&ffi«f$r 1 m 
m»fcUd»&. f— ^-BiI3 2Wi55S«-i 5«m. (8 
frlir+tfcfc 1 5 jum FETf- yT2 3^cr>j£. 

a£tt2 0^«T*4.riA<WB3fU:. 4£. r- 
; <-iE[ 3 2<nm liftv V C t 

ft. 

[00 25] 3«SfiO^/B2. ra3tt*JtW^lfi^3<EilJB 
OS:**. 0Kfc^T0 1 &CX02 1 R-^liRl-X 
UIB32flfr$r;r<t. *W?U F E Tf7"/2 8<7):M # 
> l i S2 9<0iffTtC/¥Sttl Ojum^^-fXJI (£ 
^Jgftl) 3 3* f SStCl«fita^iiTV»4. C<^<?7 
-f Xfl 3 3 fiWSK-.* h £ F E T f- ••/ 7" 2 8 <?) AtrflB 

R.i o i.kzvwmzfflmth -i tin 

i. 

[00 26] V--?/Vt'T&2 3[;li7>U$7"fc7 5 ■•/ 

3 3 s uWc us cor. ^- "v/i- t'r an 2 3 <oia#se 



(4) 0-3 355 2 1 

6 

XJg3 3Cj:-*T«fd$fl. FETf- /7'2 8Cc(i{J>: 

{00 27] ^f^H/P^^'i-zUT'li 1 OjumcOV 
-^SS2 4(CJlui. 1 Oumntfy-i XI 3 3£jg 
fiSttS^ttiO. FETf-/r28fca±*Sft*± 
ffi^J 2 5 JSJfck-C * 4 - k mtfr ->1"z. 

[00 28] 

X\ -t- -7H t'7^t mt OT»B54S$H(C J: -> T ft^ 

[ o o 2 9 ] 4^;' •f--7/i't'7^na{iote±(: t k o 

y 7V/f2tt$ ft* vl t < . ;■; ■// 

ft*.Srnntci»ji:t4 c *>"ce . 

20 [00301 4ft. ^-"7/1 'tr»<OA'JBtt* I*t4 
C fc (w ft i , ¥i*(*f- 7 7-otffi3ici5.-f j gft JB ^ Eft S 
J: lizltzt)-?'. Tizimth&<\<m:t)*:\$. 

[003 1 ] ZhiZ, <T-'-nV\i70)B&iT : kfh 

30 [01] ••*ftflK«***f*»at<7)#i L I 
tC^Jtl) F E Tf - -y 7*IHa**t¥Wia-CA & . 

[02] 0i.<oai»te*Bififii[2rA*. 

[03] STS 2 <03fe«i®WS- if?-** WfiBilt^Wf ffiH2T"*> 

4. 

[04] mtfMklZok-fb'mimtZf.:*) 
WitifflX-tib. 

[06 ] ftJfcWfflrajfiffiaj^j* fr^-f Ttfii0 

■10 [07] 05«)ffl(lSi0TA4. 

[tt^<otra] 

20 n?tt7;7nlgj. 2 1 5\. 22 % 

%±mm. i&mmtw) . 23 ^-->/ut'7 

a. 24. 2 5. 2 6. 2 7 PE«ffl/f^H?§. 2 8 
FET^-/7'(fS(|;f 7 7). 29 'XvtiW 
U. 3 0 ^KS. 3 1 32 f— ^'-E. 

3 3 >?7-fXf (JE.7jflHU«) . 



(6) ttffl'RO-3 3 552 1 



7D> b^-i'cnfn^ 

(72)JtHfl* "dfffl -9J 



